Cell-free translation of tobacco vein mottling virus RNA.
Tobacco vein mottling virus (TVMV), a member of the potyvirus group, was translated in a rabbit reticulocyte cell-free system. The RNA was approximately 5% as active as rabbit globin mRNA in directing protein synthesis. Translation was stimulated approximately 15% by the cap analog pppm7G, a phenomenon which has also been observed with uncapped viral RNAs. Treatment with NaIO4 and NaB(3H]4 under conditions which label the caps of globin and ovalbumin mRNA failed to produce labeled cap structures in TVMV RNA. Approximately 20 polypeptides, ranging from 20,000 to 100,000 daltons, were produced in the reticulocyte system programmed with TVMV RNA. The predominant species (P75) had a molecular weight of 75,000. The same major polypeptides were produced in the wheat germ system, but there was relatively greater synthesis of the smaller polypeptides. Incubation of the reticulocyte system in the presence of cycloheximide following an initial period of synthesis failed to cause breakdown of larger polypeptides into smaller polypeptides. Preincubation of TVMV RNA with the reticulocyte system before addition of labeled amino acids caused greater synthesis of the smaller polypeptides, suggesting that they are derived from fragments of the RNA produced during the incubation. Translation of TVMV RNA which had been bound to oligo(dT)-cellulose yielded nearly the same spectrum of polypeptides, but synthesis of polypeptides smaller than 52,000 daltons was reduced. At low ionic strength, only polypeptides of 52,000 daltons and smaller were synthesized. At high ionic strength, P75 was essentially the only product synthesized. Antibody to whole virus precipitated many of the polypeptides, including P75, suggesting that they contain the coat protein sequence. No polypeptide with the electrophoretic mobility of authentic coat protein, however, was precipitated. Comparison of partial proteolytic digests of P75 and authentic coat protein provided further evidence for sequence homology.